Activation of cholinergic mechanisms in the medulla oblongata reverse intravenous opioid-induced respiratory depression.
The role of cholinergic mechanisms in opioid-induced respiratory depression was investigated in isoflurane-anesthetized rats. In these animals, the i.v. administration of fentanyl, a clinically useful potent opioid analgesic/anesthetic, induced a prolonged period of apnea and subsequent rise in the end-tidal CO2, hypotension and bradycardia. The centrally acting anticholinesterase, physostigmine, significantly decreased fentanyl-induced respiratory and circulatory depression. The beneficial respiratory and circulatory effects of physostigmine could be abolished by the administration of muscarinic antagonists, e.g., scopolamine hydrobromide or atropine sulfate. Inhibition of inspiratory phrenic nerve activity by fentanyl and restoration of this activity by the subsequent i.v. administration of physostigmine indicates that the origin of this opioid-cholinergic interaction is the central nervous system. Similar effects on phrenic nerve discharge were observed when the systemic administration of fentanyl was followed by microinjection of physostigmine or carbachol in the rostral ventrolateral medulla. In conclusion, opioid-induced respiratory depression after systemic administration is obtunded greatly by facilitation of muscarinic mechanisms in the ventrolateral medulla. Inhibition of a cholinergic link in the central chemosensor may underlie opioid-induced respiratory depression. Manipulation of this cholinergic link could lead to the use and development of analgesics devoid of respiratory depression.